Introduction
On August 16, 2005, a large earthquake occurred in the Miyagi-Oki region (offshore of Miyagi Prefecture) in northeastern Japan. The JMA (Japan Meteorological Agency) magnitude of this event is 7.2 and its seismic moment is estimated to be 5.4 x 10
19 Nm (Mw7.1; F-Net, NIED, 2005) . Hypocentral location and focal mechanism (e.g. F-Net, NIED, 2005) show that the 2005 Miyagi-Oki earthquake occurred along the boundary between the subducting Pacific Plate and the overriding plate ( Fig. 1) . In this area, large interplate earthquakes with magnitude of ~M7.5 have occurred repeatedly at a recurrence interval of ~37 yrs (The HERP, MEXT, Japan, 2003) . Base on this recurrence of large earthquakes, the Headquarters of Earthquake Research Promotion of the Japanese government released the information of high probability (~50% within 10 years from now) of the impending earthquake to the public (The HERP, MEXT, Japan, 2003) . The last earthquake (the M7.4 Miyagi-Oki earthquake) occurred in 1978. Seno et al. (1980) showed that focal mechanism of the 1978 M7.4 (on the JMA scale)
Miyagi-Oki earthquake is thrust-type and the seismic moment is 3.1 x 10 20 Nm. They also proposed two-and three-segment fault models to explain the seismograms of both far and nearby stations. Recent research on interplate earthquakes east off northeastern Japan (Nagai et al., 2001 , Okada et al., 2003a , Yamanaka and Kikuchi, 2003 suggests the existence of asperities along the plate boundary in this region. Asperities are persistent areas of strain accumulation that prevent slippage in interseismic period, but cause large slip upon failure, leading to earthquakes at repeated intervals. From GPS observations, it is estimated that large back slip occurred before the 2005 Miyagi-Oki earthquake in the region around the hypocenter, where the plates were in tight contact (Suwa et al., 2004 . Although the magnitude of this earthquake was slightly smaller than those of the major earthquakes in the past, the hypocentral position was close to that determined for previous earthquakes. It is important to clarify the relationship between this latest earthquake and past Miyagi-Oki earthquakes in order to understand the mechanism of occurrence of earthquakes at plate boundaries and to predict the location and the size of the next earthquake in this area. In the present study, the distributions of aftershocks and coseismic slip of the latest 2005 earthquake are investigated and compared with those for the last 1978 earthquake.
Aftershock distribution
The error of the relative location is estimated to be about 3km. The velocity structure used in hypocenter determination is that of Hasegawa et al. (1978) . Note that, as most of the stations adopted in the present research are located on land, and thus are not just above the hypocentral region, the accuracy of depth determinations for offshore hypocenters needs to be considered, although epicenters can be accurately determined to some extent even without the offshore seismic stations (see Okada et al., 2004) .
The distributions of the main shocks and aftershocks are shown in Fig Parkfield earthquakes (Hardebeck et al., 2005 , Langbein et al., 2005 . This is though to be due to the long-term persistence of large asperity and its surrounding numerous small asperities .
A complementary relationship between the distribution of coseismic slip in an earthquake and the aftershock distribution has also been reported in previous researches (Mendoza and Hartzell, 1988 , Nagai et al., 2001 , Okada et al., 2001 , 2003b , Seno, 2003 . In the present case, the complementary relationship between the coseismic slip distribution and the aftershock distribution of the 1978 earthquake is not so clear ( (Fig. 4) . The coseismic slip distribution was centered to the northwest of the hypocenter, extending approximately 30 km in the dip direction and 20 km in the strike direction ( Fig. 3 (a) ). Fig. 3 (b) and (c) show the coseismic slip distribution by Yamanaka and Kikuchi (2004) and the three-segment fault model by Seno et al. (1980) 
